Background: The rapid increase of industry-sponsored clinical research towards developing countries has led to potentially complex ethical issues to assess. There is scarce evidence about the perception of these participants about the ethical compliance, security, and protection. We sought to evaluate and contrast the awareness and perception of participants and non-participants of industry-sponsored research trials (ISRT) on ethical, safety, and protection topics. Methods: A Cases-control survey conducted at twelve research sites in México. Previous and current participants of ISRT (cases) as well as non-participants (controls) with one of four chronic diseases, were asked to complete the survey which focused on ethical compliance and protection issues of ISRT, and the perception of participating in a trial. Results: A total of 604 cases and 604 controls were surveyed. Cases significantly answered that ethics committees are aware of what is happening in studies (50.5% vs. 33.8%, P = ≤ 0.001), and that medical care of industry-sponsored research trials is better than their usual medical care (77.2% vs. 38.2%, P = < 0.001). The same proportion of cases and controls thought patients must receive economical reimbursement for participating in a research study (49.5% vs. 53.1%, P = 0.205). The informed consent of the pharmaceutical clinical trial was fully read by 90.4% of the cases. Most cases were satisfied or very satisfied with their overall study participation (35.6 and 62.3%, respectively). Conclusion: Previous and current participants of industry-sponsored research trials have a more positive attitude towards ethics committees, the quality of medical care of the research trials, and the main purpose of economical reimbursements, when compared to non-participants.
Background
The major participation and transfer of pharmaceutical industry clinical trials from developed to developing countries has occurred over the last three decades [1] [2] [3] . In the last 10 years, clinical trial registry in low-and low-middle income countries has increased around 260% [4, 5] . Currently, one in four industrysponsored research trials (ISRT) include participants outside of high-income countries [6, 7] . Furthermore, clinical research protocols conducted in developing countries frequently have a proportional major participation in recruitment than developed countries [2, 6] . There are many reasons to explain the progressive growth of ISRT in developing countries: a significantly lower cost for execution, the growth of the pharmaceutical market in some of these regions, and the large populations interested in protocol participation as an alternative for their health care.
The rapid increase of ISRT in developing countries has led to potential complex ethical issues and cases of researcher misconduct [1] . Participants have an overall good acceptance of ISRT, frequently identifying them as a satisfactory way to receive high-quality medical care [8] . Widespread poverty, lack of education and very limited access to good-quality health services in many developing countries make the ethical conduction process of these protocols uncertain, particularly during recruitment and informed consent (IC) phases [1] . Additionally, undue incentives and potential local institutional review boards without a highly professional performance are other factors. Even though some studies have assessed the opinion of experts regarding these topics, there is a paucity of evidence concerning the participant's perception [9] [10] [11] .
We carried out a multicenter, disease-paired controlled survey in México, in academic and non-academic pharmaceutical clinical research sites. Our hypothesis was that previous and current participants of research trails would have different perspective and opinions about clinical trials when compared to non-participants. The primary endpoint was to contrast the awareness and perception of participants and non-participants of the ISRT on a wide variety of ethical, safety and protection topics in a large population with one out of four highly prevalent chronic diseases: type 2 diabetes (T2DM), arterial hypertension (HT), chronic obstructive pulmonary disease (COPD), and rheumatoid arthritis (RA). Secondary endpoints were to contrast their perception by gender, age, disease, and research site.
Methods

Design and validation of the survey
We report the second section of a multicenter survey on clinical trial perceptions, which focused on ethical compliance and protection issues of ISRT, along with the overall perception of participating in a trial. Rationale, design, and detailed validation of the survey have been previously published [8] . Validation of the survey process consisted of a two-phase pre-pilot study and a pilot study. The original draft was tested in two groups of 7-8 participants each (80% of which were previously involved in a clinical trial). Twelve individual semi-structured interviews were conducted at 6 out of 12 research sites (2 interviews per site). In order to cover the four main diseases (T2DM, HAS, COPD, RA) that our survey focused on in our pilot study, these 6 centers were randomly selected based on their specialty and the clinical trials that they were conducting. Questions were revised and modified considering key points mentioned by participants in each stage. Thereafter, the modified questionnaire was applied to 30 individuals who fulfilled the same eligibility criteria. Due to the amount of information, the diversity of issues, and for better communication to readers, the results of the survey were divided into two documents.
Study participants and research sites
Institutional review board (IRB) approval was obtained. Comité de Ética en Investigación del Hospital Universitario "Dr Jose Eleuterio González", CONBIOETICA -19-CEI-001-20,160,404. All participants' sites were approved by our IRB before participating in the recruitment of the study. All participants provided written informed consent. Men and women, aged 18 to 80 years, who have lived in Mexico the last 10 years and were diagnosed with T2DM, HT, COPD, or RA, were eligible for participation. Cases were former or current participants of phase II or III pharmaceutical clinical trials who had attended at least their sixth visit. If participants had more than one of the diseases included in this study, they were assigned to the disease subgroup that matched with the clinical trial. Disease-matching controls had never participated or been invited to participate in pharmaceutical clinical trials. They were recruited while attending the primary care or specialty outpatient clinics of the clinical research sites. All participants answered the self-survey independently. The surveys were applied at 12 research sites in México. Each facility had a professional pharmaceutical research team and had been conducting pharmaceutical research studies for at least 10 years. All research sites also offered primary care and specialty outpatient clinic services. It is noteworthy that more than 75% of the population have access to health care, while the rest of them have access public health system of national coverage.
Study protocol and procedures
Cases were recruited while attending their research study site and controls at the outpatient clinics. Both cases and controls were recruited in a consecutive manner while attending their research study site and at the outpatient clinics, respectively. One hundred surveys were applied in each research site: 50 for cases and 50 for controls. A staff member, not involved in the participants' clinical research, obtained the participant's demographic data, applied the survey, clarified any question and ensured survey completion. All surveys were sent to a central site for data management and analysis. Cases and controls answered 9 multiple-choice questions, each with 2 to 9 response options. The cases group answered 12 additional questions focused on their satisfaction and experience while participating in a research clinical trial. Neither cases nor did controls receive economical reimbursement for their participation in our survey study. Our study was conducted separately and independently of any pharmaceutical clinical trials that cases were taking part at the moment of the survey application. 
Statistical analysis
Results
Study population
The demographic and clinical characteristics of the study population are shown in Table 1 . Every patient approached agreed to answer the survey. A total of 604 cases and 604 controls participated. Except for mean age (cases were older than controls, 54.9 ± 13.9 vs. 47.1 ± 15.5 years, respectively, P ≤ 0.001), there was no other statistically significant difference in the demographic variables. Female to male ratio in both groups was 2:1.
Cases who were participating in a pharmaceutical clinical trial for the first time accounted for 65.4% of the whole group. Survey answers obtained in the whole study group are shown in Table 2 . Survey answers specific for the cases group are shown in Table 3 . This shows the two most and least common answers for each question. Unless otherwise stated statistical analysis by sex, age, and disease category was not statistically different.
Survey questions for cases and controls
Cases significantly answered that ethics committees (EC) are aware of what is happening in the studies (50.5% vs. 33.8%, P = < 0.001), that research physicians are qualified and evaluated by international pharmaceutical companies (90.0% vs. 62.1%, P = 0.001), that medical care of the ISRT is much better than their usual medical care (77.2% vs. 38.2%, P ≤ 0.001), that participating in a clinical trial is an adequate way to receive medical care for their disease (99.2% vs. 88.9%, P = 0.001); the reason was that participants get closer medical care (51.6% vs. 32.7%, P = < 0.001), but the main inconvenience was that treatments are interrupted once the research is concluded (50% vs. 19.4%, P = 0.005). They also answered that economical reimbursement was an acceptable supportive stimulus only when it is justified (45.5% vs. 
Age, mean ± SD (years) 54.9 ± 13.9 47. To review whether the research study characteristics provide benefits to the participants 87 (14.4) 63 (10.4)
To approve or deny permission to execute a research study 67 (11.1) 62 (10.3)
To register the experimental drug's adverse reactions as they occur 59 (9.8) 54 (8.9)
To interrupt the research study in case they consider that participants could be at risk 30 (5) Although it is not ideal, it is the best way to get medical care if you lack economical resources to pay for it 12 (2) 51 (9.5) 36.9%, P ≤ 0.001) or necessary to cover extra transportation costs (39.7% vs. 30.3%, P ≤ 0.001). Controls when contrasted to cases, significantly answered that a major proportion of physicians participate in these studies because of the money they are paid (6.8% vs. 0.8%, P ≤ 0.001), that medical care of the ISRT is inferior to typical medical care (6.0% vs. 1.5%, P ≤ 0.001). They also thought that participating was an adequate way to get medical care because they receive new treatment options (20.0% vs. 11.9%, P ≤ 0.001), that it was unreasonable because of the risks of experimental drugs compared to non-investigational treatments (44.8% vs. 0%, P = 0.005), and that they must receive an economical reimbursement as a compensation for risking their health (12.1% vs. 4%, P ≤ 0.001), and a fair payment for participating in a research study (6.5% vs. 2.2%, P ≤ 0.001).
There was no difference between cases and controls regarding the main function of the EC (to ensure the qualification of research physician and collaborators, 29.8% vs. 31.8%, P = 0.293), and that they must receive economical reimbursement for participating in a research study (49.5% vs. 53.1%, P = 0.205). However, a higher proportion of controls thought that EC were not aware of what happens in clinical trials (cases 0.7% vs. controls 4.5%, P ≤ 0.001) or that they were not responsibly fulfilling their function (cases 0.8% vs. controls 4%, P ≤ 0.001).
Survey questions only for cases
Cases were invited to pharmaceutical research studies mainly by a clinical researcher involved in the study (51.4%), and by other study participants (19%). They decided to participate because it is the best way to get medical care (36.8%), followed by "physician care of the patient is more cautious" (26.3%). The least given answer was because everything is free (3.1%). The IC of the pharmaceutical clinical trial was fully and deeply read by 90.4% of the cases. Those participants who did not fully read the IC (9.6%) expressed that they skipped reading some parts of the IC letter because they trusted their physicians (56.9%), followed by not having enough time to read it (19%). The researcher explained the protocol, risks, and benefits as well as their rights and obligations as a participant most of the times in more than 30 min (43.4%). Nevertheless, in some cases this time was 
11. Why did you decided to participate in your current research study?
Because this is the best way to get medical care. Neither satisfied nor unsatisfied. Neither satisfied nor unsatisfied. Neither satisfied nor unsatisfied. 12 (2) 5 (3.3) 4 (2.6) 3 (2) 0 (0)
Data are given as n (%) T2DM Type 2 diabetes mellitus, COPD chronic obstructive pulmonary disease, RA rheumatoid arthritis, HT hypertension reduced to 10 min (16.1%) or less (1.3%). Regarding satisfaction, most cases were satisfied or very satisfied with their overall study participation (35.6 and 62.3%, respectively), the time research physicians took to explain the research study (41.2 and 54%, respectively), the researcher or staff availability (23.7 and 74%, respectively) the sense of humanity of the research physician (22 and 77.2%, respectively), and the outcomes obtained through the medical care received (23.8 and 73.5% respectively).
Discussion
In this multicenter, cross-sectional, comparative survey study conducted in a developing country, participants of ISRT were more aware than controls of the responsibility and function of the EC in pharmaceutical industry trials, the higher quality of their medical services and the researcher's physicians, the protection by the EC, safety and overall satisfaction during protocol participation, and the reasons behind economical reimbursement. More than half of the ISRT conducted in low-and low-middle income countries focus on investigational drugs for chronic diseases [6] . Although several studies have assessed ISRT in developing countries, they focus on assessing patients who are frequently non-responders to standard-of-care medications, and consequently, forced to explore investigational drugs (e.g., cancer, type C hepatitis) [12, 13] . A strength of our study is that our surveyed participants had T2DM, HT, COPD and RA, very common disorders with many accessible therapeutic choices and who decided to be recruited into clinical trials despite all these good available medications for their diseases. Therefore, their responses might better reflect the perception of their participation in pharmaceutical ISRT. A recent study by Wu E. et al. of 1200 participants with hepatitis C from the United States and urban and rural China, assessed the perspectives and concerns of research participants and non-participants about ISRT [12] . They found that while US participants were concerned about safety, privacy, and confidentiality, Chinese had concerns about self-benefit, free medical care, and economical reimbursement [12] . These findings show that sociocultural and economic factors have a huge influence on how people see clinical research. A previous report of the first section of the present survey showed that participation in this type of studies improves their future perception [8] . Other authors have observed this finding [5, 12, 14, 15] . Moreover, Kost et al. in 2014 assessed the experiences of participants in NIH-supported clinical research centers. They distributed almost 19,000 surveys obtained response from 29% finding that 73% top-rated their overall research experience and up to 63% would recommend participating in a clinical trial [14] . Likewise, the 2017 CISCRP's Perceptions & Insights Study assessed more than 12,000 patients, mostly previous participants of clinical trials (82%) with diverse medical conditions via an online international survey. They reported that 54% would definitely recommend participating in clinical research and that 33% are somewhat willing and 59% are very willing to participate in another study [15] . These studies disclose the shared similarities and notable differences among research participants' perspectives worldwide.
Ethical oversight has been a concern since the beginning of the globalization in pharmaceutical clinical research and, although ethical compliance has improved over the last decade, areas of opportunities remain to be revised [1, 9, 11, 16] . The majority of our study population had an overall positive perception about EC. Nevertheless, almost one in five cases and controls did not know what an EC was, as well as their functions and responsibilities. Current and potential participants seems to lack awareness of the safety monitoring that is entailed in clinical trials [17] . Similarly, when Wu et al. asked their study population to rank how relevant it was for them to be informed that a study received EC review before the research starter visit, 95% of US patients considered it important or very important, compared to less than 80% in rural and urban Chinese [12] . This finding highlights the sense of safety and validity that EC represent to patients who are aware of their key role for trial conduction.
Mandava et al. reported that the educational level of participants or living in a developed or developing country does not seem to affect their research trial comprehension [18] . Moreover, a key factor associated to better protocol understanding of IC letter is the amount of time designated to explain the study protocol [19] . In our study, most of the time, more than 20-30 min were designated for explanation to each participant; this could possibly explain their high level of satisfaction with the information received, the amount of time researchers dedicated to them as well as the sense of humanity and availability of the researchers. Similar to the outpatient clinic scenario, translating the shared decision-making approach to research trials promotes trust and empowers the choice of the patient for accepting or declining to participate [20] .
In this study, most controls and virtually all cases considered that participating in a clinical trial is an adequate way for patients to get medical care for their condition, mainly because of the closer follow-up they receive. Cox and McDonald conducted in-depth interviews of previous research participants in order to obtain their narratives of being participants of clinical trials and clustered the results into four categories: "surviving", "being conscripted", "being a good citizen" and "health consuming" [21] . The narrative of our study population could be categorized as "health consuming": patients with a chronic illness that has treatment options that could be managed in a more effective way through research, even perceiving trials as part of their standard care [21] This scenario could be more prevalent in years to come. To date, it is undeniable the considerable amount of patients worldwide who lack access to qualified health services [22] . Participants from this and others studies have stated that research trials enables them to get access to otherwise unreachable medical services [12] . Therefore, even if it is not their goal, ISRT improve the health conditions of some untreated patients through their higher-quality medical care.
Both cases and controls were split when asked whether or not economical reimbursement was a must for them to participate in a research study. Patients often view economical reimbursement as a sign of appreciation for the time spent attending the appointments of their research trial, which did not "blind" them on the risks that implies participating in an ISRT [23, 24] . On the other hand, members of Institutional Review Boards disapprove economical reimbursements because of their potential use as an undue incentive to enroll patients. Interestingly, most of our study population expressed a more balanced opinion, stating that all monetary supportive stimuli have to be strictly justified. As suggested by Wertheimer, economic reimbursements should be individualized and established for each study based on a risk-benefit evaluation, in order to show respect for the autonomy of the participants [25] . Therefore, it could be argued that it is ethically correct and beneficial to pursue the implementation of fair economical reimbursements while designing clinical trials, even in the setting of developing countries.
Regarding participants' satisfaction, most cases in our study expressed that they were satisfied or very satisfied with their overall participation (97.9%) and with the results obtained (97.3%). These results strongly contrasts with the opinions of research participants in developed countries. Kost et al., reported 75% of participants top-rated their overall experience [14] ; in the 2015 CISCRP survey, less than half of the participants considered that their clinical research study greatly exceeded (19%) or exceeded their expectations (27%) [5] . Although more studies are needed, it seems that research participants of ISRT conducted in low-and low-middle income countries more positively perceive and are more satisfied with their role as participants and the overall experience of participating in a clinical trial than their peers from developed countries.
This study has several limitations. First, the trail design does not permit to study the influence that participating in a clinical trials have directly on patients' perceptions and opinions about clinical trials and only associations can be made. Future studies that assess patients' perception before and after their first participation in a clinical trial could clarify this issue. Second, although the study was validated in a pilot study, there are still chance of misunderstanding, or skipping overall the whole survey. Nevertheless, the majority of surveys were answered with a staff member around in order to clarify questions and ensure the survey were correctly and fully answered. Third, study sample was not calculated, instead we draw a convenience sample. Nevertheless, we considered our population to be large enough in order to reduce the possibility of a sampling error to occur. Fourth, although, the majority of the cases in our study were current participating in their first clinical trials and were blind to treatment, cases that were at their second or further clinical trial were not assessed for previous exposure to placebo or active substance. The influence that had been under placebo vs active substance may have on participants' perceptions and opinions about research trials is a strong point to be assessed which future studies must approach. Fifth, because cases must have attended at least their sixth visit in order to be included in the study, some questions about process that occur early in the study (e.g. informed consent, enrollment, etc.) could carry a memory bias. Nevertheless, we considered that being at their six visit was an appropriate time to have gained experience in what participating in a clinical trial really means, justifying not asking cases right away after their enrollment in clinical trials.
Conclusion
Previous and current participants of ISRT have a more positive attitude towards ethics committees, the quality of medical care of the research trials, and the main purpose of economical reimbursements than non-participants. The gratifying experiences of participants in previous or current clinical trials may be accountable for this. In both groups, however, there is still a wide spectrum of opportunities to improve the perception about their participation. Special programs addressed to the population in our country and likely in low-middle income countries regarding the right way to conduct recruitment, the IC procedure, benefits, autonomy, freedom to participate and to drop out from the study, and other related topics are clearly needed, assessing scientifically the value of each of these programs. Moreover, it is necessary to assess perception of participants in non-professionalized vs. professionalized research sites in a multinational trial. 
